Over the last 15 years, clinical experience with ankle arthroscopy has significantly increased [1] [2] [3] [4] but its role in the management of patients with residual complaints following fractures of the ankle has not been determined. Malunion and the onset of degenerative changes with osteophytes and synovitis are the most important causes of residual complaints after fracture. Malunion of the lateral malleolus changes the biomechanics of the joint. Shortening and lateral rotation of the distal fibula cause widening of the ankle mortise and lateral tilt of the talus. Reconstruction is always worthwhile unless function of the ankle is severely impaired. 5 Promising preliminary results have been obtained with distraction therapy for arthrofibrosis. 6 Fusion of the ankle may be indicated for symptomatic generalised osteoarthritis.
Complaints after a fracture may be generalised or localised. The anterior impingement syndrome is the most common local problem and arthroscopic resection of osteophytes may be successful. 7, 8 The place of arthroscopy in the management of more generalised pain and stiffness is uncertain. Some relief of complaints has been demonstrated after arthroscopic lavage in osteoarthritic knees, 9-12 but this has not been shown in the ankle. We have compared prospectively the value of arthroscopy in two groups of patients with complaints after ankle fracture. Those in whom corrective osteotomy or arthrodesis was contemplated were excluded.
PATIENTS AND METHODS
Between 1990 and 1994, 34 consecutive patients with residual complaints after an ankle fracture were assessed. A careful history was taken of their function before and after injury. The findings were recorded on a standard form. Plain radiographs were taken and if the diagnosis remained uncertain a technetium bone scan was performed. This was followed by tomography or a CT scan if these were indicated. Infiltration of the joint with local anaesthetic was undertaken when the investigations were negative. After arthroscopy the patients were reviewed at four months and two years (Figs 1 and 2) . A scoring system was used to assess results into four categories. 8 Arthroscopy was carried out as an outpatient procedure under general or epidural anaesthesia. All the procedures were performed by one surgeon (CNvD). After operation, a compression bandage was applied and partial weight-bearing advised for three to five days. Preoperative radiographs did not show any major deformities or axis deviations, except for one patient with shortening of the fibula of 3 mm (Fig. 1a) . In this patient there was no indication for corrective osteotomy because of the 15-year time interval between the fracture and the start of the complaints.
We identified prospectively two groups of patients. The impingement group (group I) was 10 men and 8 women aged 20 to 42 years (mean 31.9) who had complaints which could be attributed clinically to anterior bony or soft-tissue impingement. Their pain was worse on activity and tenderness was localised to the anterior aspect of the ankle and aggravated by passive dorsiflexion. There was restriction of movement, particularly dorsiflexion.
In the diagnostic group (group II) the complaints were more diffuse and there were no specific clinical signs. The definitive diagnosis was not clear before arthroscopy despite full preoperative evaluation. There were 11 men and 5 women aged between 19 and 42 years (mean 29.6).
Impingement lesions were identified according to the criteria of Scranton and McDermott. 13 We classified osteoarthritis according to the scheme outlined in Table I . Radiographs taken at the time of the original fracture were available in 27 patients together with all those obtained before arthroscopy. Evaluation was undertaken by two independent observers without knowledge of the outcome of the arthroscopy. We used the Mann-Whitney test to compare groups, and Fisher's exact test because of the small numbers.
RESULTS
One patient in the impingement group and two in the diagnostic group were lost to follow-up. There were no complications following arthroscopy except for one patient who had persisting numbness on the dorsal aspect of the foot. Anteroposterior (a) and lateral views (b) of the ankle in Figure 1 two years after excision of osteophytes at arthroscopy. The patient was satisfied with the result but had stopped sporting activities because of the rupture of an anterior cruciate ligament. There were no statistical differences between the groups in length of history (Table II) , and age or fracture type (Table III) . The Weber A and B, medial malleolar and talar fractures were primarily treated conservatively and the remainder by surgical fixation. The mean time between the fracture and arthroscopy was 6.4 years (SD 5.3 years).
Eleven patients had a history of supination trauma between 6 and 16 years (mean 10 years) prior to the fracture. Twenty-nine participated in sports, of whom 17 played soccer. All patients who had grade I osteoarthritic changes at the time of the fracture had a history of severe supination trauma and/or participation in soccer but in grade 0 lesions only 50% fell into these categories. This difference is statistically highly significant (p = 0.004).
Osteophytes were removed from 17 patients in group I. In 13 ankles, the lesions were located well within the attachment of the joint capsule and usually at several sites. They were on the anterior part of the medial malleolus in 12, the anteromedial part of the distal tibia in 10, the anterolateral part of the distal tibia in five, the medial aspect of the neck of the talus in five and in the lateral aspect in one. Osteoarthritis in these ankles was classified as grade 0 in 1, grade I in 6 and grade II in 10 (Fig. 3) .
Removal of scar tissue and partial synovectomy were carried out in 14 patients. Ten of these soft-tissue impingements were located anteromedially and four anterolaterally. Using the classification of Scranton and McDermott 13 four were grade I, one grade II, five grade III and seven grade IV lesions. Pain and swelling had diminished in all patients in group I at both reviews. The distribution of the level of pain is shown in Figure 3 . Before arthroscopy two patients were not able to work but had resumed work when seen after four months; 11 had been unable to play sport but by two years, six had returned to full participation. In four patients dorsiflexion increased by more than 5° but was unaffected in 13. The overall result was good or excellent after four months in 82% and in 76% at two years. The relationship of patient satisfaction to the degree of osteoarthritis classification after two years is given in Table IV. In the diagnostic group (group II) the technetium bone scan was negative in five patients and positive in nine, in all of whom MRI or a CT scan showed signs of degenerative changes and synovitis. Apart from joint lavage seven patients had removal of scar tissue and partial synovectomy, four had debridement of the joint cartilage and five removal of osteophytes, all of which were located within the attachment of the joint capsule. Of the soft-tissue lesions seven were classified as grade I, one grade II, two 282 C. NIEK VAN 
grade III and four grade IV; five of the joints showed grade 0 osteoarthritis, three grade I, three grade II and three grade III. Before arthroscopy two patients were not able to work and they had not been able to resume when reviewed two years later. Nine had been forced to give up sport but three had resumed by two years. By four months the result was graded as good or excellent in 36% and at two years in 43%.
At the time of fracture 16 of the patients showed grade 0 osteoarthritic changes on the radiographs and 11 had grade I changes. By the time of arthroscopy nine of the grade 0 lesions had progressed to grade I (4) or grade II (5), and the grade I lesions to grade II (5) or grade III (3).
DISCUSSION
Continuing disability after fracture of the ankle is commonly due to the anterior impingement syndrome. This is characterised by limited, painful dorsiflexion and is caused by either a soft-tissue or bony prominence at the anterior aspect of the joint. 8, 14, 15 In general, osteophytes are a secondary manifestation of osteoarthritis, [15] [16] [17] but in the ankle repetitive minor trauma can induce the formation of the spur commonly seen in soccer players and ballet dancers. 15, [18] [19] [20] It has been suggested that this is caused by excessive strain on the anterior joint capsule or by repetitive trauma. 15, 19, 21 In our study, 18 of the 22 ankles showing tibial and talar osteophytes had them located within the joint capsule and not at the site of attachment of the capsule; hence they could not be due to capsular strain. The lower surface of the anterior tibia and anterior part of the medial malleolus are covered by cartilage. The anterior capsule is attached to the tibia 5 mm above the joint line. It is this 'non-weightbearing' cartilage rim which undergoes transformation into a spur. Damage to this cartilage rim occurs in the majority of severe supination injuries; 22, 23 depending on the degree of damage, a repair reaction will follow, with cartilage proliferation, formation of scar tissue and calcification. 24 Further damage due to recurrent instability or forced ankle movements will enhance this process. Recurrent direct microtrauma to this anteriorly located cartilage could be another important factor since some parts lie in a directly subcutaneous position. Analysis of kicking in soccer demonstrates that ball contact is predominantly with the dorsomedial aspect of the foot and ankle. 25 The kicking velocity is at an average speed of 96 km/h. 26 During a match there are over 60 ball contacts per player and even more occur during training. 27 Such contacts must produce repetitive microtrauma to the involved structures. Where damage to articular cartilage is already present due to supination or direct trauma, the repetitive kicking of the ball can explain the development of spurs in the so-called 'footballers ankle'. 20 The weight-bearing articular cartilage is unaffected and these spurs must be differentiated from those of secondary osteoarthritis. In 41% of our patients osteophytes were already present at the time of fracture but without joint space narrowing (grade I), and were asymptomatic at the time of the fracture. All these patients had a history of supination trauma and/or participation in soccer. The majority of these patients demonstrated an increase in radiographic evidence of osteoarthritic change between the time of the fracture and arthroscopy.
Our study has shown that a high percentage of good or excellent results may be obtained in grade 0 and I osteoarthritis by arthroscopic removal of anterior impingement lesions. 7, 8, 13, 19, 28 Because of the associated degenerative change the results are not quite as good in ankles with grade II osteoarthritis. Lavage alone did not produce the satisfactory results reported in the knee. 8, [10] [11] [12] A firm diagnosis must be established before arthroscopy is undertaken since more generalised post-traumatic disorders such as cartilage deformation, incongruity or arthrofibrosis are not improved by this procedure. Arthroscopy for diagnosis alone is of limited value.
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